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(54) MAGNETIC SUBSTANCE-AMORPHOUS SILICA COMPOSITE PARTICLE AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composite particles increased in specific surface area and pore 
volume by neutralizing a granular material of a magnetic substance and a partially neutralized material of an alkali 
silicate obtained by allowing a mixed solution of silicic acid alkali aqueous solution with magnetic substance particles, a 
water-soluble polymer and an acid aqueous solution of stand. 

SOLUTION: A silicic acid alkali aqueous solution of the formula Na20.mSi02.nH20 [(m) is 1-4; (n) is 0 or an arbitrary 
integer] is mixed with 1-100wt.% (based on Si02) magnetic substance particles having 0.2-50|jm number - average 
particle diameter (by electron microscope method), 0.1-1 .Og/cc apparent density, 1-100 Oe saturated magnetization and 
105 to 109Q.cm volume specific resistance, a water-soluble polymer and an acid aqueous solution to afford a mixed 
solution having pH1 0.2-1 1 .2. The mixed solution is allowed to stand at 0-1 0°C for 1-50hr to deposit a granular material 
comprising a partially neutralized material of an alkali silicate and a magnetic substance and the granular material is 
separated and neutralized with an acid to provide the objective magnetic substance-amorphous silica composite 
particles having 200-800m2/g BET specific surface area, 18-1 ,000&angst; pore radius and 0.1-0.6ml/g pore volume. 

* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]A magnetic substance amorphous silica composite particle comprising a constituent with 1 thai/or 100% of the 

weight per Si0 2 of magnetic substance particles distributed in a matrix of amorphous silica, and this matrix. 

[Claim 2]The magnetic substance amorphous silica composite particle according to claim 1 in which said composite 
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particle has the pore volume in 1 8 thru/or 1 000 A of pore radii of a BET specific surface area of 200 thru/or 800-m 2 /g, 
0.1, or0.6mLyg. 

[Claim 3]The magnetic substance amorphous silica composite particle according to claim 1 which has the pore volume 
(macro pore) in 1 50 thru/or 1 000 A of pore radii in the range of 0.01 thru/or 0.4 mL/g. 

[Claim 4]The magnetic substance amorphous silica composite particle according to claim 1 in a range whose oil 
absorption (JIS K5101 .21) is 30 thru/or 100 mL(s)/100g. 

[Claim 5]The magnetic substance amorphous silica composite particle according to claim 1 which has the number 
average particle diameter of 0.5 thru/or 50 micrometers by an electron microscope photograph method. 
[Claim 6]The magnetic substance amorphous silica composite particle according to claim 1 which has the particle 
shape near a globular form thru/or a globular form. 

[Claim 7]The magnetic substance amorphous silica composite particle according to claim 1 whose magnetic body is a 
ferrite. 

[Claim 8]An acid aqueous solution of alkaline silicate solution, magnetic substance particles, a water-soluble polymer, 
and the amount of partial neutralization is mixed, A manufacturing method of a magnetic substance amorphous silica 
composite particle characterized by neutralizing from acid after making granular material which neglects this mixed 
liquor and comprises a partial neutralized substance and a magnetic body of an alkaline silicate generate and 
separating this granular material. 

[Claim 9]The manufacturing method according to claim 8 which mixes 1 thru/or 100% of the weight of magnetic 
substance particles on the basis of Si0 2 in an alkaline silicate. 

[Claim 1 0]The manufacturing method according to claim 8 whose viscosity in front of gelling of mixed liquor is 20 or 
more centipoises. 

[Claim 1 1 ]The manufacturing method according to claim 8 whose alkaline silicate of the number of 1 thru/or 4 and n is a 
sodium silicate which has the presentation of ** which is 0 or arbitrary integers in the inside m of a formula, and 
Na 2 0-mSi0 2 and a nH 2 0 type. 

[Claim 12]The manufacturing method according to claim 8 whose water-soluble polymer is carboxymethyl cellulose 
(CMC). 

[Claim 1 3]The manufacturing method according to claim 8 whose acid is sulfuric acid. 

[Claim 14]The manufacturing method according to claim 8 which makes alkaline silicate solution distribute magnetic 
substance particles, mixes these dispersion liquid with a solution of a water-soluble polymer, and finally mixes an acid 
aqueous solution. 

[Claim 15]The manufacturing method according to claim 8 which adds acid on the occasion of partial neutralization so 
that the pH of mixed liquor may be set to 1 0.2 thru/or 1 1 .2. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]ln this invention, it is related with the manufacturing method of magnetic substance amorphous 

* mm *j f* | - 1 - . | . 1-1- 

silica composite particle . 

Therefore, it is related with the method of manufacturing a magnetic substance amorphous silica composite particle 
directly in the composite particle and the neutralization process of acid of an alkaline silicate which it changes from the 
constituent which magnetic substance particles distributed in the matrix of amorphous silica to details more. 

[0002] 

[Description of the Prior ArfJConventionally, the composite particle of a magnetic body and the nature material of silicic 
acid is used also for the purpose of giving magnetic adsorptivity to adsorbent and a carrier, as various magnetic 
materials. 
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[0003]For example, to JP,60-75330,A. The manufacturing method of the magnefeability zeolite composite introducing 
each magnetizability particle into the reaction mixture for zeolite generation, and making zeolite generate on the surface 
of a ferromagnetic particle is indicated, and it is indicated that this thing is useful in a magnetic stabilization fluid bed 
process. 

[0004]ln JP,7-235407,A, it has silica gel in the surface and the magnetic particle containing the ferromagnetic which 
gave the anticorrosion coat to the central part is indicated. 

After making this magnetic particle mix or react to a sample, it is indicated that it is efficiently and selectively separable 
with a sample. 

[0005]ln JP,5-170425,A, copper of hydrolysis nature, iron, a zirconium, A silica particle is made to distribute uniformly in 
the solution of the metal salt chosen from aluminum, chromium, and yttrium, and the manufacturing method of the 
composite particle in which a metallic-compounds enveloping layer is made to form by a hydrolysis reaction 
subsequently to a silica particle top is indicated. 

It is shown that this composite particle is useful as a magnetic material etc. 
[0006] 

[Problem(s) to be Solved by the lnvention]However, there was a problem that the compound state of amorphous silica 
and a magnetic body is also not necessarily uniform necessarily easily and that it was not uniform to set the ratio of 
amorphous silica and a magnetic body as the range of early as for these publicly known methods. 
[0007] How for this invention persons to add an acrylamide system water soluble polymer as condensation growing 
agents in the neutralization process by acid of an alkaline silicate in JP,5-193927,A previously, and to manufacture an 
amorphous silica spherical particle, And although the method of using carboxymethyl cellulose (CMC) for the same 
method as condensation growing agents was proposed in JP,7-23291 1 ,A, In these methods, when magnetic 
substance particles were distributed in the alkaline silicate, it found out that the magnetic substance amorphous silica 
composite particle of the new composite construction which magnetic substance particles distributed in the matrix of 
amorphous silica was obtained. 

[0008]Amorphous silica and a magnetic body contain the purpose of this invention by a quantitative ratio suitable for 
revealing both operation, and are to provide a magnetic substance amorphous silica composite particle which 
moreover has a new composite construction, and a manufacturing method for the same. 

[0009]Other purposes of this invention are to provide a magnetic substance amorphous silica composite particle which 
has the specific surface area and pore volume which increased as compared with the arithmetic mean value of 
amorphous silica and a magnetic body, and also also has the macro pore which increased, and a manufacturing 
method for the same. 

[0010]The purpose of further others of this invention is easy to operate, and it is to provide the manufacturing method of 

the magnetic substance amorphous silica composite particle excellent in productivity. 

[0011] 

[Means for Solving the ProblemJAccording to this invention, a magnetic substance amorphous silica composite particle 
comprising a constituent with 1 thru/or 100% of the weight per Si0 2 of magnetic substance particles distributed in a 
matrix of amorphous silica and this matrix is provided. 

[0012]According to this invention, an acid aqueous solution of alkaline silicate solution, magnetic substance particles, a 
water-soluble polymer, and the amount of partial neutralization is mixed again, After making granular material which 
neglects this mixed liquor and comprises a partial neutralized substance and a magnetic body of an alkaline silicate 
generate and separating this granular material, a manufacturing method of a magnetic substance amorphous silica 
composite particle neutralizing from acid is provided. 

[0013]As for a magnetic substance amorphous silica composite particle of this invention, the 1 . aforementioned 
composite particle has the pore volume in 1 8 thai/or 1 000 A of pore radii of a BET specific surface area of 200 thru/or 
800-m 2 /g, 0. 1 , or 0.6 mUg, 2. Pore volume (macro pore) in 1 50 thru/or 1 000 A of pore radii is in the range of 0.01 
thru/or 0.4 mL/g, 3. Having the particle shape near it being in a range whose oil absorption (JIS K5101.21) is 30 thru/or 
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1 00 ml_(s)/1 OOg, having the number average particle diameter of 0.5 thru/or 50 micrometers by 4. electron microscope 
photograph method, 5. globular form, or a globular form, and being [ 6. magnetic body / a fenite ] ** are preferred. 
[0014]ln a manufacturing method of this invention, 1 thai/or 100% of the weight of magnetic substance particles are 
mixed on the basis of Si0 2 in 1 . alkaline silicate, 2. Viscosity in front of gelling of mixed liquor being 20 or more 
centipoises and 3. alkaline silicate the inside m of a formula, and Na 2 0-mSi0 2 and a nH 2 0 type. The number of 1 
thru/or 4 and n being sodium silicates which have the presentation of ** which is 0 or arbitrary integers, and 4. water 
solubility polymer should be carboxymethyl cellulose (CMC). 

5. Adding [ so that the pH of mixed liquor may be set to 1 0.2 thai/or 1 1 .2 ]-on the occasion of mixing [ make that acid is 
sulfuric acid and 6. alkaline silicate solution distribute magnetic substance particles, mix these dispersion liquid with a 
solution of a water-soluble polymer, and ]-finally-acid aqueous solution and 7. partial neutralization,-acid ** is preferred. 
[0015] 

[Embodiment of the lnvention]ln the magnetic substance amorphous silica composite particle of this invention, it is one 
feature to consist of a matrix of amorphous silica and magnetic substance particles distributed in this matrix. That is, in 
this composite particle, also in the surface of particles, the inside of particles also has uniform distribution of amorphous 
silica and magnetic substance particles, and the various characteristics of amorphous silica, for example, adsorptivity, 
water adsorption nature, a bulking agent function, a carrier function, etc. and the magnetic characteristic as a magnetic 
body are revealed effectively. 

J0Q16 1Drawinq 1 and drawing 2 of an accompanying drawing are a scanning electron microscope photograph of the 
magnetic substance amorphous silica composite particle of this invention, Drawing 1 sees the surface of particles by a 
reflection electron image, and, on the other hand, that drawing 2 tries (refer to the example mentioned later for details) 
to be a secondary electron image, Since a difference exceptional in both photograph is not found, in the magnetic 
substance amorphous silica composite particle of this invention, it is guessed that the inside of a particle and the 
surface have uniform organization thru/or structure. 

[0017]ln especially the magnetic substance amorphous silica composite particle of this invention, magnetic substance 
particles are important also for 1 thai/or 100 % of the weight per Si0 2 existing in 5 thru/or 70% of the weight of quantity 
in the matrix of amorphous silica. That is, when the quantity of magnetic substance particles is lower than a mentioned 
range, the magnetic characteristic, for example, the power in which a composite particle is attracted by the magnet, 
becomes weak, and it is not suitable for the purpose of this invention. On the other hand, if there is more quantity of 
magnetic substance particles than a mentioned range, it is free for not containing magnetic substance particles in the 
matrix of amorphous silica, and comes to exist, or moreover, what has small particle diameter comes to be intermingled 
by indeterminate form particles other than a fixed form particle, and it is inconvenient. 

[001 8]The magnetic substance amorphous silica composite particle of this invention shows the surprising characteristic 
that a tendency for pore volume to increase rather as compared with the arithmetic mean of amorphous silica and 
magnetic substance particles is. 

[001 9 TDrawing 4 sets a horizontal axis as the content of the magnetic substance particles in a constituent, and sets a 
vertical axis as pore volume, Although the pore volume in 1 8 thru/or 1 000 A of pore radii of a magnetic substance 
amorphous silica composite particle and the pore volume (macro pore) in 1 50 thru/or 1 000 A of pore radii are plotted, 
Within the limits of the compounding ratio specified by this invention, it turns out about the pore volume in 150 thru/or 
1 000 A of pore radii that larger pore volume than an arithmetic mean (straight line of drawing 4) is shown. 
[0020]ln the magnetic substance amorphous silica composite particle of this invention, in spite of making magnetic 
substance particles contain, the fall of the characteristics, such as adsorptivity and the support nature of an effective 
substance, becomes clear [ few things ] from the above result. In this magnetic substance amorphous silica composite 
particle, since macro pore is increasing, movement to the adsorption site of a substance and movement from an 
adsorption site are easy, and excelling also in an adsorption rate or desorption speed is clear. 
[0021]ln this invention, the acid aqueous solution of alkaline silicate solution, magnetic substance particles, a 
water-soluble polymer, and the amount of partial neutralization is mixed, After making the granular material which 
neglects this mixed liquor and comprises the partial neutralized substance and magnetic body of an alkaline silicate 
generate and separating this granular material, a magnetic substance amorphous silica composite particle is 
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manufactured by neutralizing from acid. 

[0022]Although a water soluble polymer acts as condensation growing agents and the partial neutralized substance of 
an alkaline silicate is grown up into granular material, i.e., a tufted set thing, in this system of reaction, in the case of this 
condensation growth, the magnetic substance particles which live together in a system are involved in, and it becomes 
granular material. In this way, by neutralizing this granular material, amorphous silica serves as a matrix and the 
composite particle from which magnetic substance particles were distributed over this matrix uniformly and uniformly 
generates. 

[0023][Alkaline silicate] as an alkaline silicate used as a raw material by this invention, m uses the solution of the 
number of 1 thru/or 4, the alkaline silicate which has the presentation of ** especially whose number of 2.5 thru/or 3.5 
and n are 0 or arbitrary integers, especially a sodium silicate among formula Na 2 O-mSi0 2 and a nH 2 0 type. The 
presentation of this alkaline silicate is related to the stability of mixed liquor, the yield of the granular material to generate, 
and grain size. If the mole ratio (m) of Si0 2 is smaller than a mentioned range, it becomes difficult to carry out a deposit 
of partial neutralization particles, and yield falls, particle shape and the shape of particle become irregular easily, and a 
lot of acid is needed for partial neutralization, and it is not desirable. On the other hand, when the mole ratio of Si0 2 
becomes larger than a mentioned range, the stability of mixed liquor falls, it becomes that from which the shape of 
particle separated from the shape of a real ball, or particle size distribution also has the inconvenience of becoming less 
sharp etc. 

[0024][Magnetic substance particles] Although the magnetic substance particles used for this invention generally 
comprise magnetic materials publicly known in itself , such as a fenite, magnetite, or iron powder, its particle-like thing is 
preferred in respect of dispersibility. A globular shape, the shape of a cube, the infinite form of particle shape, etc. may 
be arbitrary. 

[0025]Generally the particle diameter of magnetic substance particles is expressed with the particle diameter by an 
electron microscopic method. 0.2 thru/or 50 micrometers of 0.5 thru/or 30-micrometer things are especially preferred. 
[0026]Although the density of the appearance of magnetic substance particles is different with a presentation, a surface 
structure or particle diameter of a magnetic body, etc., generally 0.1 thru/or 1 .Og/cc is in the range of 0.2 thai/or 0.8g/cc 
especially. Especially the saturation magnetization of magnetic substance particles is good for there to be 1 thru/or 100 
Oe in the range of 5 thru/or 80Oe. 

[0027]As this magnetic powder, the arbitrary things of publicly known magnetic substance powder can be used in itself, 
for example, a tri-iron tetraoxide (Fe30 4 ) and iron sesquioxide (gamma-Fe 2 0 3 ) etc. - ferromagnetic iron oxide. Iron 
oxide zinc (ZnFe 2 0 4 ), iron oxide yttrium (Y 3 Fe50 12 ), Cadmium oxide (CdFe 2 0 4 ), iron oxide GADORIUMU (GcfeFesO^), 
Iron oxide copper (CuFe 2 0 4 ), iron oxide lead (PbFe 12 0 19 ), Iron oxide neodium (NdFe0 3 ), iron oxide barium 
(BaFei 2 Oi 9 ),Ferrites, such as iron oxide manganese (MnFe 2 0 4 ), iron oxide lanterns (LaFe0 3 ), or these composites. Or 
independent or the ferrite which is combination and also contains any one or more sorts of manganese other than the 
above, zinc, iron, cobalt, nickel, and copper can also use ferromagnetic metal, such as iron powder (Fe), cobalt powder 
(Co), and nickel powder (nickel), thai/or alloys. 

[0028]The thing or the thing of low resistance of high resistance may be sufficient as the electrical resistance of 
magnetic substance particles, and, generally the thing of 10 5 thru/or 1 0 9 omega-cm especially 1 0 7 thru/or 10 8 
omega-cm is used for volume resistivity. 

[0029][Condensation growing agents] In this invention, a water soluble polymer is used as a condensation growth 
auxiliary agent. As a water soluble polymer, carboxymethyl cellulose (CMC), starch, Guar gum, locust bean gum, gum 
arable, tragacanth gum, Especially CMC is preferred although PURITE issue gum, crystal gum, senega RUGAMU, 
PVA, MECHIRU cellulose, sodium polyacrylate, polyacrylamide, hydroxyethyl cellulose, methyl cellulose, ethyl 
cellulose, a polyethylene glycol, etc. are used. 

[0030]Carboxymethyl cellulose (referred to as CMC below) is the cellulose ether in which the carboxymethyl group was 
introduced into the hydroxyl group of cellulose, and is also called cellulose glycolic acid. Although the ranges of the 
degree of etherification of much CMC marketed although it is also possible to manufacture theoretically CMC of the 
degree 3 of etherification which etherified all three hydroxyl groups per cellulose unit are 0.5 thru/or 1 .0 about, these 
days, 1 .0 or more things are also marketed widely. Generally CMC puts sodium carboxymethyl cellulose (Na-CMC) 
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which is that sodium salt in many cases, and this thing can be used in favor of the purpose of this invention. The value 
of the degree of etherification of CMC is a value obtained by the ash alkaline process of CMC industrial meeting issue. 
That of the degree of etherification using larger carboxymethyl cellulose than 1 as condensation growing agents 
especially most suitably 0.8 or more 0.5 or more in this invention is preferred. If the viscosity of CMC is influenced by 
the degree of polymerization of the cellulose molecule which mainly forms CMC as well as water-soluble general 
polymer and its viscosity is high, What is seldom polymers is preferred, CMC which there is a tendency for a generation 
deposit of granular material and filtering separation to become difficult, and is used for this invention is expressed with 
the degree of polymerization described above, and it is good 1 0 thru/or 3000, and that it is 200 thru/or 1 000 preferably. 
[0031 ]ln this invention, the above-mentioned water soluble polymer and the condensation growth auxiliary agent which 
comprises a water-soluble inorganic electrolyte or other water soluble polymers in combination can also be used. As a 
water-soluble inorganic electrolyte, if it is water solubility and is an inorganic electrolyte which has agglutination to sol 
etc., can use arbitrary things, but. The mineral acid salt or organic acid salt of the 1 st fellows of the periodic table, the 
2nd fellows, the 3rd fellows, the 4th group metal, or other transition metals is used, and the suitable example is as 
follows. 

[0032]Mineral add salt of alkaline metals; such as alkali metal salt, for example, NaCI, and Na 2 S0 4 ; Alkaline earth 
metal salt, For example, mineral acid salt, such as a calcium chloride, a magnesium chloride, magnesium sulfate, and 
a calcium nitrate; other water-soluble metal salt, such as zinc chloride, sulfate of zinc, aluminum sulfate, an aluminium 
chloride, and titanyl sulfate. 

[0033]AIso among these, alkali metal salt is one of the suitable condensation growth auxiliary agents. It is because the 
above-mentioned alkali metal salt is effectively recyclable with recycled water solubility polymers by being an ingredient 
which carries out a byproduction on the occasion of partial neutralization or full neutralization, containing the last 
granular silica in the separated filtrate, carrying out the reuse of this, and adding into mixed liquor. 
[0034]On the other hand, agglutination [ as opposed to sol as compared with a univalent metal salt] of polyvalent 
metallic salt is large, and a condensation growth operation of partial neutralization silica is size in a little addition as 
compared with univalent metal. Therefore, when mixing of a polyvalent metal kind is permitted, using polyvalent 
metallic salt is also permitted. 

[0035][Acid] Although various inorganic acid and organic acid are used as acid, from the economical standpoint, it is 
good to use mineral acid, such as sulfuric acid, chloride, nitric acid, and phosphoric acid, and sulfuric acid is most 
excellent also among these in respect of the yield of granular material, and the uniformity of particle diameter and a 
gestalt. In order to perform a homogeneous reaction, it is good although using in the form of a dilution-water solution 
uses it by 1 thru/or 15% of the weight of concentration often and generally. Water-soluble electrolytes, such as NaCI, 
especially acid salt, and neutral salt may be added to these add. The quantity of the add used even if it faces mixing is 
good for the pH of mixed liquor to use in 1 0.2 thru/or 1 1 .2, and quantity that is set espedally to 1 0.5 thru/or 1 1 .0 so that 
partial neutralization may generate a homogeneous mixed solution (it is transparent). 

[0036][Mixing and deposit of granular material] In this invention, when the thing which add magnetic substance partides 
in alkaline silicate solution, and mixes this and to do incorporates magnetic substance partides certainly into the matrix 
of amorphous silica, it is advantageous. Subsequently, this mixture and a water-soluble polymer are fully mixed. Finally, 
the mixture of these three ingredients and add are mixed enough, after making it uniform, this mixed liquor is settled 
and the granular material of a partial neutralized substance is deposited. 

[0037]Generally as this deposit condition, 0 thru/or 1 00 ** of neglect of 3 thru/or about 20 hours is suitably suitable at the 
temperature of 1 0 thru/or 40 ** suitably for 1 thai/or 50 hours. The partide diameter of deposit partides becomes large, 
so that temperature is generally low, and the particle diameter of deposit particles becomes small, so that temperature 
is high. It is one of the advantages of this invention that granular material can be controlled by control of temperature in 
this way. After the partides which separated the depositing partides and mother liquor and carried out re dispersion to 
water add acid and neutralize, they operate rinsing, desiccation, a classification, etc. and use them as a product. Since 
undeposited a part for silica and CMC contain in the separated mother liquor or the dispersion liquid after neutralization, 
these can be reused effective in the following mixed deposit. 

[0038]moreover- accepting necessity - mixed liquor - arbitrary silica with detailed partide diameter - it can also add 
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beforehand in the quantity mentioned above on the Si0 2 standard per silica full weight by using sol, silica gel, or 
anhydrous silica powder as a nucleating additive or an extender. As for the silica to be used, it is preferred to have 
submicron particle diameter. 

[0039]Again if needed Titanium other than silica, a zirconium, tin selenium, The sol arbitrary, for example and slurries 
which are metal particles, such as particles of hydroxide, such as bismuth and antimony, and an oxide especially a 
submicron particle or nickel, stainless steel, and gold, by adding into mixed liquor. The spherical silica particle by this 
invention uniformly distributed and included in these particles is obtained. 

[0040]silica - although snow textile (product made from Nissan Chemicals) RIYUDOKKUSU etc. are suitably used as 
a suitable example of sol, the acid silica sol produced by processing an alkaline silicate with mineral acid can also be 
used. 

[0041 ]the silica of fine particle diameter - as sol thru/or anhydrous silica powder, Aerosil (product made from Japanese 
Aerosil), fumed silica (made by W. R. Grace), etc. are used suitably. Although primary particle diameter is detailed, 
since such dry process silica is condensed to the quite large aggregated particle, it is preferred that cany out wet 
pulverizing and distributed particle diameter uses it as a slurry used as 1 micrometer or less. It is hydrophobicity, and 
since the silica produced by hydrolyzing organic Silang, for example, trialkoxysilane, also has few particles which 
primary particle diameter was detailed and condensed, it is suitable for the purpose of giving hydrophobicity. 
[0042]ln addition, the white titanium pigment which is microscopic particles in comparison, a flower of zinc, pen galla ** 
iron black, Synthetic Ochre, an aluminosilicate, zeolite, a hydrotalcite, A dawsonite, lithium aluminum carbonate, 
. phyllosilicate, clay, activated alumina, nepheline, titanellow, oxidation chrome green, ultramarine, Prussian blue, 
calcium carbonate, and the paints particles of carbon black may be added as a nuclear particle. 
[0043]ln within the limits which does not make the operation as condensation growing agents of CMC other than the 
above-mentioned mineral constituent check in this invention, Before a silica particle also with spherical organic 
components, such as a plasticizer, lubricant, a spray for preventing static electricity, an antifogger, an ultraviolet ray 
absorbent, an infrared absorption agent, an antioxidant, and an antimicrobial agent, grows, it can also add and blend 
into a system in subsequent arbitrary stages. 

[0044]This magnetic body amorphous silica can give coupling agents, such as metallic soap, resin acid soap, various 
resin or waxes, the Silang system, an alumina system, a titanium system, and a zirconium system, the oxide or 
hydroxide of various oil and various metal, silica coding, etc. by request. 

[0045]The magnetic substance amorphous silica composite particle obtained by this invention is used as a precursor 
again, On this surface, alkaline-earth metals, such as magnesium, calcium, barium, and strontium, Zinc etc. are made 
to react with hydroxide, an oxide, an inorganic acid salt, or organic acid salt, and the granular structure of a precursor is 
maintained, and the layer part of particles can also be denatured to magnetic substance amorphous silica composite 
particles, such as for example, a phyllo magnesium silicate and a phyllo zinc silicate. Surface character becomes 
lipophilic property with a metal kind, and this thing is excellent in especially the dispersibilily to the inside of resin, and 
deodorization and a deodorization operation are also accepted. What is necessary is just to use hydroxide of said 
alkaline-earth metals in the quantity which will be 1 thru/or 20 % of the weight by an oxide basis per whole. 
[0046]The magnetic substance amorphous silica composite particle by this invention using these characteristics, 
Various thermoplastics [ not to mention / the resin manufactured using the metallocene catalyst ], For example, a 
crystalline propylene system polymer (the homopolymer or ethylene propylene rubber of propylene), Polyethylene of 
low-, inside high-density, or line low density, an ion bridge construction define copolymer, Olefin system resin, such 
as an ethylene-vinylacetate copolymer and an ethylene-acrylic ester copolymer; Polyethylene terephthalate, 
Thermoplastic polyester, such as polybutylene terephthalate; 6-nyldn, Polyamide resin, such as 6.6-nylon and 
6.8-nylon; VCM/PVC, chlorine-containing-resin [, such as a vinylidene chloride, ]; - polycarbonate; - it can be used 
being able to blend with polysulfones, and it can be used in order to give slip characteristics and anti blocking nature 
especially to resin-molding articles, such as no [ various extensions and ] extending and a tubular blown film. 
[0047]Especially the amorphous silica by this invention can be blended in the quantity of 0.02 thru/or the amount part of 
duplexs 0.0 1 thru/or 1 0 weight sections per thermoplastics 1 00 weight section to this purpose. 
[0048]The amorphous silica by this invention again The extender for various paints and ink, Can blend with adhesives 
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and a coating resin composition, and can use it for various uses, and can blend as a carrier or a bulking agent to drugs, 
foodstuffs, agricultural chemicals, an insecticide, etc., and specifically, The carrier for the fluidity improving agent of a 
toner, high-class abrasive soap, a lusterless filler, and chromatography, It can be used for cosmetics bases, such as a 
perfume carrier, the bulking agent for putty, adsorbent, a fluidity improving agent, a release agent, the bulking agent for 
rubbers, a ceramic base, powder foundation, paste state foundation SHIYON, powder, cream, and an antiperspirant, 
etc. 
[0049] 

[Example]The following example explains this invention. Physical-properties measurement of the magnetic substance 
amorphous silica composite particle was based on the following method. 
[0050](1) It measured based on chemical composition JIS M-8852 and M-8855. 

(2) Sorptomatic Series1800 by the specific surface area by a BET adsorption method, pore volume, and pole diameter 
CARLO-ERBA was used, and it measured with the BET adsorption method. 

(3) It measured using the pore volume automatic mercury pressure ON pore volume measuring device (auto pore 
9220 by a microphone ROMERI tex company) by the Hg method. 

(4) a particle size Coulter counter (TA-II by a coal tar electronics company) - it measured using aperture tube 
1 0Omicrometer by law. 

(5) 20 typical particles were chosen from the photograph image acquired with the particle diameter scanning electron 
microscope (Hitachi make S-570) by SEM, the diameter of the particle image was measured using the scale, and the 
average value was shown as primary particle diameter. 

(6) It measured based on oil absorption JIS K-5101-19. 

(7) It measured based on bulk-specifiogravily JIS K-6220. 

(8) The 9-micrometer-thick polyvinylidene chloride film was wound around the permanent magnet for clerical work with 
a magnetism examination diameter of 1 0 mm, and it placed on the sample which accustomed it to the flat surface, and 
when it raised calmly, the weight of the sample attached to the magnetwas measured. 

[0051](Example 1) the beaker made from stainless steel of 2L - the marketing No. 3 sodium silicate (Si0 2 : - 22.0%) 
After 1 65.5 ml of 7.5g balance picking pure water adding ferrite impalpable powder MZF-8081 (made by Sakai 
Chemical Industry) with the physical properties which show O:7.0% of Na 2 , and Si0 2 /Na 2 O(mole ratio) = 3.25 in 477 g 
and Table 1 , Agitating with a high stirrer, 375g (CMC/SiO^O.15) of 3% solution of carboxymethyl cellulose (degree of 
polymerization 550 [ about ]) was added, and it held with a 20 ** thermostat after distribution enough. Subsequently, 
under churning, in addition (it was pH 1 0.8 after the end of pouring), churning after the end of pouring was stopped at 
the speed which carries out the 5% sulfuric acid 475g (H 2 S0 4 / Na 2 0= 0.45) beforehand adjusted at 20 ** under 
whole-quantity notes in about 3 minutes, and it settled at the temperature for 12 hours. In pure water, carry out re 
dispersion of the cake obtained by adding 99 ml of sulfuric acid after 1 2-hour settlement, and a ** exception separating 
settlings and a mother liquor, and enough After distribution, When sulfuric acid was added 5% and pH was mostly 
stabilized in 3.0 until pH was set to 3.0, it agitated as it is for 1 hour, and it filtered and rinsed after that, a 1 1 0 more ** 
homoiothermal oven ground with the sample mill after desiccation overnight, and the magnetic substance amorphous 
silica composite particle was obtained (sample 1). 

[0052]The size distribution figures according an electron microscope photograph (SEM) to the Coulter counter method 
to drawing 1 (reflection electron image) and drawing 2 (secondary electron image) were shown in drawing 5 in Table 2 
about the chemical composition of this powder, specific surface area, pore volume, a pole diameter, apparent relative 
density, and a magnetism examination. 

[0053](Examples 2-4, comparative example 1) The magnetic substance amorphous silica composite particle was 
similarly obtained except having changed the quantity of the ferrite impalpable powder of Example 1 into 15.5g, 35g, 
60g, and 140g. (Samples 2, 3, 4, and 6) The chemical composition of each powder, specific surface area, pore volume, 
a pole diameter, apparent relative density, and a magnetism examination were shown in Table 2. About the sample 6, 
floe magnetiosubstance-particles independent [ much ] other than a magnetic substance amorphous silica composite 
particle was observed by electron microscope observation. 

[0054](Example 5) the beaker made from stainless steel of 2L - the marketing No. 3 sodium silicate (Si0 2 21 .9% and 
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Na 2 0 - 7. 1 %) After 207.5 ml of 1 5.5g balance picking pure water adding ferrite impalpable powder MZF-8081 (made 
by Sakai Chemical Industry) with the physical properties which show Si0 2 / Na 2 O(mole ratio) = 3.19 in 479 g and 
Table 1 , Agitating with a high stirrer, 31 5g of acrylamide polymer solution (1 0% solution, average molecular weight 
500,000) is added, and is fully distributed. Subsequently, the 5% sulfuric acid 483g beforehand adjusted at 20 ** is 
added in about 3 minutes (pH after the end of pouring was 1 0.8), stirring after the end of pouring is stopped, and it is 
made to settle as it is for 1 2 hours. In addition, a ** exception carries out [ 1 08 ml of sulfuric acid ] a stirring part handbill 
sediment and a mother liquor after 12-hour settlement, If sulfuric acid is added 5% and pH is mostly stabilized in 2.0 
until it carries out re dispersion of the obtained cake underwater and pH is enough set to 2.0 after distribution, after 
stirring as it is for 2 hours, it filters and rinses, and also a cake is repulped, and it is made the spherical-silica-particles 
sluny of 15% of concentration. Subsequently, a 1 10 ** homoiothermal dryer ground this cake with the sample mill after 
desiccation overnight, and the magnetic substance amorphous silica composite particle whose particle diameter is 2-3 
micrometers was obtained. (Sample 5) 

The chemical composition of this powder, specific surface area, pore volume, a pole diameter, apparent relative density, 
and a magnetism examination were shown in Table 2. 

[0055](Comparative example 2) the beaker made from stainless steel of 2L - the marketing No. 3 sodium silicate (Sip2 
- 22.0%) After 1 73 ml of 477g balance picking pure water adding Si0 2 / Na 2 O(mole ratio) = 3.25 Na 2 O7.0%, Agitating 
with a high stirrer, 375g of 3% solution of carboxymethyl cellulose (degree of polymerization 550 [ about ]) was added, 
and it held with a 20 ** thermostat after distribution enough. Subsequently, the 5% sulfuric acid 475g (H 2 S0 4 / Na 2 0= 
0.45) beforehand adjusted at 20 ** was slowly added under churning (pH after sulfuric acid pouring was 1 0.8), churning 
after the end of pouring was stopped, and it settled at the temperature for 12 hours. In pure water, carry out re 
dispersion of the cake obtained by in addition a ** exception separating [ 326 ml of sulfuric acid after 12 hour 
settlement ] settlings and a mother liquor, and enough After distribution, When sulfuric acid was added 5% and pH was 
mostly stabilized in 3.0 until pH was set to 3.0, it agitated as it is for 1 hour, and it filtered and rinsed after that, a 1 10 
more ** homoiothermal oven ground with the sample mill after desiccation overnight, and particle spherical silica 
powder was obtained. (Sample 7) 

The chemical composition of this powder, specific surface area, pore volume, a pole diameter, apparent relative density, 
and a magnetism examination were shown in Table 2. 

[0056](Comparative example 3) the beaker made from stainless steel of 2L - the marketing No. 3 sodium silicate 
(Si0 2 21 .9% and Na 2 0 - 7.1%) Si0 2 / Na 2 O(mole ratio) = 3.19 479g (7% as Si0 2 concentration in total volume) ******, 
After 223 ml of water adding, adjusting at 20 ** and stirring slowly, 315g of acrylamide polymer solution (10% solution, 
average molecular weight 500,000) is added, and is fully distributed. Subsequently, the 5% sulfuric acid 483g 
beforehand adjusted at 20 ** is added in about 3 minutes (pH after the end of pouring was 1 0.8), stirring after the end of 
pouring is stopped, and it is made to settle as it is for 1 2 hours. In addition, a ** exception carries out [ 1 08 ml of sulfuric 
acid after 12 hour settlement ] a stirring part handbill sediment and a mother liquor, If sulfuric acid is added 5% and pH 
is mostly stabilized in 2.0 until it carries out re dispersion of the obtained cake underwater and pH is enough set to 2.0 
after distribution, after stirring as it is for 2 hours, it filters and rinses, and also a cake is repulped, and it is made the 
spherical-silica-particles sluny of 15% of concentration. The magnesium hydroxide powder (K^mi-shima #200 made 
from chemicals) which is equivalent to 20% by MgO conversion to 500g ****** and its solid content in the slurry is added, 
Enough, after distribution and after having been under hot bath, carrying out heating temperature up to 98 ** and 
carrying out 8 time processings at the temperature, it filtered and rinsed, and also the sample mill ground after 
desiccation at 1 1 0 **, subsequently it calcinated at 400 ** for 1 hour, and spherical porosity magnesium silicate powder 
was obtained. (Sample 8) 

The chemical composition of this powder, specific surface area, pore volume, a pole diameter, apparent relative density, 
and a magnetism examination were shown in Table 2. 
[0057] 
Uable 1] 
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mm 

PH 



«No a s 

He 



1.31 g/ml 

37.0 mlAOOg 
7.8 

94. 6 m2/g 
0.34 X 
0.01 fin 

65. 7 emu/g 
5.3 XKr?h* 



Chemical composition (W %) 

Fe203 MnO ZnO Si02 Na20 Ca074.8 16.6 8.4 0.012 0.009 0.0017 [0058] 
[Table 2] 
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[0059] 

[Effect of the InventionJIn this invention, acid of alkaline silicate solution, magnetic substance particles, a water-soluble 
polymer, and the amount of partial neutralization is neutralized after carrying out mixed neglect and separating the 
granular material to generate. 

Therefore, a magnetic substance amorphous silica composite particle is obtained easily, and this composite particle 
has the feature of consisting of a matrix of amorphous silica, and magnetic substance particles distributed in this matrix. 
That is, in this composite particle, also in the surface of particles, the inside of particles also has uniform distribution of 
amorphous silica and magnetic substance particles, and the various characteristics of amorphous silica, for example, 
adsorptivity, water adsorption nature, a bulking agent function, a carrier function, etc. and the magnetic characteristic as 
a magnetic body are revealed effectively. 



TECHNICAL HELD 
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[Industrial Application]ln this invention, it is related with the manufacturing method of magnetic substance amorphous 
silica composite particle ****. 

Therefore, it is related with the method of manufacturing a magnetic substance amorphous silica composite particle 
directly in the composite particle and the neutralization process of acid of an alkaline silicate which it changes from the 
constituent which magnetic substance particles distributed in the matrix of amorphous silica to details more. 



PRIORART 

[Description of the Prior Art]Conventionally, the composite particle of a magnetic body and the nature material of silicic 
acid is used also for the purpose of giving magnetic adsorptivity to adsorbent and a carrier, as various magnetic 
materials. 

[0003]For example, to JP,60-75330,A. The manufacturing method of the magnetizability zeolite composite introducing 
each magnetizability particle into the reaction mixture for zeolite generation, and making zeolite generate on the surface 
of a ferromagnetic particle is indicated, and it is indicated that this thing is useful in a magnetic stabilization fluid bed 
process. 

[0004]ln JP,7-235407,A, it has silica gel in the surface and the magnetic particle containing the ferromagnetic which 
gave the anticorrosion coat to the central part is indicated. 

After making this magnetic particle mix or react to a sample, it is indicated that it is efficiently and selectively separable 
with a sample. 

[0005]ln JP,5-1 70425,A, copper of hydrolysis nature, iron, a zirconium, A silica particle is made to distribute uniformly in 
the solution of the metal salt chosen from aluminum, chromium, and yttrium, and the manufacturing method of the 
composite particle in which a metallic-compounds enveloping layer is made to form by a hydrolysis reaction 
subsequently to a silica particle top is indicated. 

It is shown that this composite particle is useful as a magnetic material etc. 



EFFECT OF THE INVENTION 

[Effect of the lnvention]ln this invention, acid of alkaline silicate solution, magnetic substance particles, a water-soluble 
polymer, and the amount of partial neutralization is neutralized after carrying out mixed neglect and separating the 
granular material to generate. 

Therefore, a magnetic substance amorphous silica composite particle is obtained easily, and this composite particle 
has the feature of consisting of a matrix of amorphous silica, and magnetic substance particles distributed in this matrix. 
That is, in this composite particle, also in the surface of particles, the inside of particles also has uniform distribution of 
amorphous silica and magnetic substance particles, and the various characteristics of amorphous silica, for example, 
adsorptivity, water adsorption nature, a bulking agent function, a earner function, etc. and the magnetic characteristic as 
a magnetic body are revealed effectively. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the lnvention]However, there was a problem that the compound state of amorphous silica 
and a magnetic body is also not necessarily uniform necessarily easily and that it was not uniform to set the ratio of 
amorphous silica and a magnetic body as the range of early as for these publicly known methods. 
[0007]How for this invention persons to add an acrylamide system water soluble polymer as condensation growing 
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agents in the neutralization process by acid of an alkaline silicate in JP,5-1 93927 5 A previously, and to manufacture an 
amorphous silica spherical particle, And although the method of using carboxymethyl cellulose (CMC) for the same 
method as condensation growing agents was proposed in JP,7-23291 1 ,A, In these methods, when magnetic 
substance particles were distributed in the alkaline silicate, it found out that the magnetic substance amorphous silica 
composite particle of the new composite construction which magnetic substance particles distributed in the matrix of 
amorphous silica was obtained. 

[0008]Amorphous silica and a magnetic body contain the purpose of this invention by a quantitative ratio suitable for 
revealing both operation, and are to provide a magnetic substance amorphous silica composite particle which 
moreover has a new composite construction, and a manufacturing method for the same. 

[0009]Other purposes of this invention are to provide a magnetic substance amorphous silica composite particle which 
has the specific surface area and pore volume which increased as compared with the arithmetic mean value of 
amorphous silica and a magnetic body, and also also has the macro pone which increased, and a manufacturing 
method for the same. 

[001 0]The purpose of further others of this invention is easy to operate, and it is to provide the manufacturing method of 
the magnetic substance amorphous silica composite particle excellent in productivity. 



MEANS 

[Means for Solving the ProblemJAccording to this invention, a magnetic substance amorphous silica composite particle 
comprising a constituent with 1 thru/or 100% of the weight per Si0 2 of magnetic substance particles distributed in a 
matrix of amorphous silica and this matrix is provided. 

[0012]According to this invention, an acid aqueous solution of alkaline silicate solution, magnetic substance particles, a 
water-soluble polymer, and the amount of partial neutralization is mixed again, After making granular material which 
neglects this mixed liquor and comprises a partial neutralized substance and a magnetic body of an alkaline silicate 
generate and separating this granular material, a manufacturing method of a magnetic substance amorphous silica 
composite particle neutralizing from acid is provided. 

[0013]As for a magnetic substance amorphous silica composite particle of this invention, the 1. aforementioned 
composite particle has the pore volume in 1 8 thru/or 1 000 A of pore radii of a BET specific surface area of 200 thru/or 
800-m 2 /g, 0.1, or 0.6 mL7g, 2. Pore volume (macro pore) in 150 thru/or 1000 A of pore radii is in the range of 0.01 
thru/or 0.4 mL/g, 3. Having the particle shape near it being in a range whose oil absorption (JIS K5101 .21) is 30 thru/or 
1 00 mL(s)/1 OOg, having the number average particle diameter of 0.5 thru/or 50 micrometers by 4. electron microscope 
photograph method, 5. globular form, or a globular form, and being [ 6. magnetic body / a ferrite ] ** are preferred. 
[0014]ln a manufacturing method of this invention, 1 thai/or 100% of the weight of magnetic substance particles are 
mixed on the basis of Si0 2 in 1. alkaline silicate, 2. Viscosity in front of gelling of mixed liquor being 20 or more 
centipoises and 3. alkaline silicate the inside m of a formula, and Na 2 0-mSi0 2 and a nH 2 0 type. The number of 1 
thru/or 4 and n being sodium silicates which have the presentation of ** which is 0 or arbitrary integers, and 4. water 
solubility polymer should be carboxymethyl cellulose (CMC). 

5. Adding [ so that the pH of mixed liquor may be set to 10.2 thru/or 1 1 .2 J-on the occasion of mixing [ make that acid is 
sulfuric acid and 6. alkaline silicate solution distribute magnetic substance particles, mix these dispersion liquid with a 
solution of a water-soluble polymer, and ]-finally-acid aqueous solution and 7. partial neutralization r acid ** is preferred. 
[0015] 

[Embodiment of the lnvention]ln the magnetic substance amorphous silica composite particle of this invention, it is one 
feature to consist of a matrix of amorphous silica and magnetic substance particles distributed in this matrix. That is, in 
this composite particle, also in the surface of particles, the inside of particles also has uniform distribution of amorphous 
silica and magnetic substance particles, and the various characteristics of amorphous silica, for example, adsorptivity, 
water adsorption nature, a bulking agent function, a carrier function, etc. and the magnetic characteristic as a magnetic 
body are revealed effectively. . 
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[Q016 1Drawinq 1 and drawing 2 of an accompanying drawing are a scanning electron microscope photograph of the 
magnetic substance amorphous silica composite particle of this invention, Drawing 1 sees the surface of particles by a 
reflection electron image, and, on the other hand, that drawing 2 tries (refer to the example mentioned later for details) 
to be a secondary electron image, Since a difference exceptional in both photograph, is not found, in the magnetic 
substance amorphous silica composite particle of this invention, it is guessed that the inside of a particle and the 
surface have uniform organization thai/or structure. 

[0017]ln especially the magnetic substance amorphous silica composite particle of this invention, magnetic substance 
particles are important also for 1 thru/or 1 00 % of the weight per Si0 2 existing in 5 thru/or 70% of the weight of quantity 
in the matrix of amorphous silica. That is, when the quantity of magnetic substance particles is lower than a mentioned 
range, the magnetic characteristic, for example, the power in which a composite particle is attracted by the magnet, 
becomes weak, and it is not suitable for the purpose of this invention. On the other hand, if there is more quantity of 
magnetic substance particles than a mentioned range, it is free for not containing magnetic substance particles in the 
matrix of amorphous silica, and comes to exist, or moreover, what has small particle diameter comes to be intermingled 
by indeterminate form particles other than a fixed form particle, and it is inconvenient. 

[0018]The magnetic substance amorphous silica composite particle of this invention shows the surprising characteristic 
that a tendency for pore volume to increase rather as compared with the arithmetic mean of amorphous silica and 
magnetic substance particles is. 

[0019 ]Drawing 4 sets a horizontal axis as the content of the magnetic substance particles in a constituent, and sets a 
vertical axis as pore volume, Although the pore volume in 18 thai/or 1000 A of pore radii of a magnetic substance 
amorphous silica composite particle and the pore volume (macro pore) in 150 thru/or 1000 A of pore radii are plotted, 
Within the limits of the compounding ratio specified by this invention, it turns out about the pore volume in 150 thru/or 
1 000 A of pore radii that larger pore volume than an arithmetic mean (straight line of drawing 4) is shown. 
[0020]ln the magnetic substance amorphous silica composite particle of this invention, in spite of making magnetic 
substance particles contain, the fall of the characteristics, such as adsorptivity and the support nature of an effective 
substance, becomes clear [ few things ] from the above result. In this magnetic substance amorphous silica composite 
particle, since macro pore is increasing, movement to the adsorption site of a substance and movement from an 
adsorption site are easy, and excelling also in an adsorption rate or desorption speed is clear. 
[0021]ln this invention, the acid aqueous solution of alkaline silicate solution, magnetic substance partictes, a 
water-soluble polymer, and the amount of partial neutralization is mixed, After making the granular material which 
neglects this mixed liquor and comprises the partial neutralized substance and magnetic body of an alkaline silicate 
generate and separating this granular material, a magnetic substance amorphous silica composite particle is 
manufactured by neutralizing from acid. 

[0022]Although a water soluble polymer acts as condensation growing agents and the partial neutralized substance of 
an alkaline silicate is grown up into granular material, i.e., a tufted set thing, in this system of reaction, in the case of this 
condensation growth, the magnetic substance particles which live together in a system are involved in, and it becomes 
granular material. In this way, by neutralizing this granular material, amorphous silica serves as a matrix and the 
composite particle from which magnetic substance particles were distributed over this matrix uniformly and uniformly 
generates. 

[0023][Alkaline silicate] as an alkaline silicate used as a raw material by this invention, m uses the solution of the 
number of 1 thru/or 4, the alkaline silicate which has the presentation of ** especially whose number of 2.5 thru/or 3.5 
and n are 0 or arbitrary integers, especially a sodium silicate among formula Na 2 0-mSi0 2 and a nH 2 0 type. The 
presentation of this alkaline silicate is related to the stability of mixed liquor, the yield of the granular material to generate, 
and grain size. If the mole ratio (m) of Si0 2 is smaller than a mentioned range, it becomes difficult to carry out a deposit 
of partial neutralization particles, and yield falls, particle shape and the shape of particle become irregular easily, and a 
lot of acid is needed for partial neutralization, and it is not desirable. On the other hand, when the mole ratio of SiQ? 
becomes larger than a mentioned range, the stability of mixed liquor falls, it becomes that from which the shape of 
particle separated from the shape of a real ball, or particle size distribution also has the inconvenience of becoming less 
sharp etc. 
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[0024][Magnetic substance particles] Although the magnetic substance particles used for this invention generally 
comprise magnetic materials publicly known in itself, such as a ferrite, magnetite, or iron powder, its particle-like thing is 
preferred in respect of dispersibility. A globular shape, the shape of a cube, the infinite form of particle shape, etc. may 
be arbitrary. 

[0025]Generally the particle diameter of magnetic substance particles is expressed with the particle diameter by an 
electron microscopic method. 0.2 thru/or 50 micrometers of 0.5 thnj/or 30-micrometer things are especially preferred. 
[0026]Although the density of the appearance of magnetic substance particles is different with a presentation, a surface 
structure or particle diameter of a magnetic body, etc., generally 0.1 thru/or 1 .Og/cc is in the range of 0.2 thai/or 0.8g/cc 
especially. Especially the saturation magnetization of magnetic substance particles is good for there to be 1 thru/or 1 00 
Oe in the range of 5 thru/or 80Oe. 

[0027]As this magnetic powder, the arbitrary things of publicly known magnetic substance powder can be used in itself, 
for example, a tri-iron tetraoxide (Fe30 4 ) and iron sesquioxide (gamma-Fe 2O3) etc. - ferromagnetic iron oxide. Iron 
oxide zinc gnFe 2 0^, iron oxide yttrium (Y 3 Fe50 12 ), Cadmium oxide (CdFe 2 0 4 ), iron oxide GADORIUMU (GcfeFesO^), 
Iron oxide copper (CuFe 2 0 4 ), iron oxide lead (PbFe 12 0 19 ), Iron oxide neodium (NdFe0 3 ), iron oxide barium 
(BaFei 2 0 19 ),Ferrites, such as iron oxide manganese (MnFe 2 0 4 ), iron oxide lanterns (LaFe0 3 ), or these composites. Or 
independent or the ferrite which is combination and also contains any one or more sorts of manganese other than the 
above, zinc, iron, cobalt, nickel, and copper can also use ferromagnetic metal, such as iron powder (Fe), cobalt powder 
(Co), and nickel powder (nickel), thru/or alloys. 

[0028]The thing or the thing of low resistance of high resistance may be sufficient as the electrical resistance of 
magnetic substance particles, and, generally the thing of 10 5 thru/or 10 9 omega-cm especially 10 7 thru/or 10 8 
omega-cm is used for volume resistivity. 

[0029][Condensation growing agents] In this invention, a water soluble polymer is used as a condensation growth 
auxiliary agent. As a water soluble polymer, carboxymethyl cellulose (CMC), starch, Guar gum, locust bean gum, gum 
arabic, tragacanth gum, Especially CMC is preferred although PURITE issue gum, crystal gum, senega RUGAMU, 
PVA, MECHIRU cellulose, sodium polyacrylate, polyacrylamide, hydroxyethyl cellulose, methyl cellulose, ethyl 
cellulose, a polyethylene glycol, etc. are used. 

[0030]Carboxymethyl cellulose (referred to as CMC below) is the cellulose ether in which the carboxymethyl group was 
introduced into the hydroxyl group of cellulose, and is also called cellulose glycolic acid. Although the ranges of the 
degree of etherification of much CMC marketed although it is also possible to manufacture theoretically CMC of the 
degree 3 of etherification which etherified all three hydroxyl groups per cellulose unit are 0.5 thru/or 1 .0 about, these 
days, 1.0 or more things are also marketed widely. Generally CMC puts sodium carboxymethyl cellulose (Na-CMC) 
which is that sodium salt in many cases, and this thing can be used in favor of the purpose of this invention. The value 
of the degree of etherification of CMC is a value obtained by the ash alkaline process of CMC industrial meeting issue. 
That of the degree of etherification using larger carboxymethyl cellulose than 1 as condensation growing agents 
especially most suitably 0.8 or more 0.5 or more in this invention is preferred. If the viscosity of CMC is influenced by 
the degree of polymerization of the cellulose molecule which mainly forms CMC as well as water-soluble general 
polymer and its viscosity is high, What is seldom polymers is preferred, CMC which there is a tendency for a generation 
deposit of granular material and filtering separation to become difficult, and is used for this invention is expressed with 
the degree of polymerization described above, and it is good 1 0 thai/or 3000, and that it is 200 thru/or 1 000 preferably. 
[0031]ln this invention, the above-mentioned water soluble polymer and the condensation growth auxiliary agent which 
comprises a water-soluble inorganic electrolyte or other water soluble polymers in combination can also be used. As a 
water-soluble inorganic electrolyte, if it is water solubility and is an inorganic electrolyte which has agglutination to sol 
etc., can use arbitrary things, but The mineral add salt or organic acid salt of the 1st fellows of the periodic table, the 
2nd fellows, the 3rd fellows, the 4th group metal, or other transition metals is used, and the suitable example is as 
follows. 

[0032]Mineral acid salt of alkaline metals, such as alkali metal salt, for example, NaCI, and Na 2 S0 4 ; Alkaline earth 
metal salt, For example, mineral acid salt, such as a calcium chloride, a magnesium chloride, magnesium sulfate, and 
a calcium nitrate; other water-soluble metal salt, such as zinc chloride, sulfate of zinc, aluminum sulfate, an aluminium 
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chloride, and titanyl sulfate. 

[0033]Also among these, alkali metal salt is one of the suitable condensation growth auxiliary agents. It is because the 
above-mentioned alkali metal salt is effectively recyclable with recycled water solubility polymers by being an ingredient 
which carries out a byproduction on the occasion of partial neutralization or full neutralization, containing the last 
granular silica in the separated filtrate, carrying out the reuse of this, and adding into mixed liquor. 
[0034]On the other hand, agglutination [ as opposed to sol as compared with a univalent metal salt ] of polyvalent 
metallic salt is large, and a condensation growth operation of partial neutralization silica is size in a little addition as 
compared with univalent metal. Therefore, when mixing of a polyvalent metal kind is permitted, using polyvalent 
metallic salt is also permitted. 

[0035][Acid] Although various inorganic acid and organic acid are used as acid, from the economical standpoint, it is 
good to use mineral acid, such as sulfuric acid, chloride, nitric acid, and phosphoric acid, and sulfuric acid is most 
excellent also among these in respect of the yield of granular material, and the uniformity of particle diameter and a 
gestalt. In order to perform a homogeneous reaction, it is good although using in the form of a dilution-water solution 
uses it by 1 thru/or 15% of the weight of concentration often and generally. Water-soluble electrolytes, such as NaCI, 
especially acid salt, and neutral salt may be added to these acid. The quantity of the acid used even if it faces mixing is 
good for the pH of mixed liquor to use in 1 0.2 thru/or 1 1 .2, and quantity that is set especially to 1 0.5 thai/or 1 1 .0 so that 
partial neutralization may generate a homogeneous mixed solution (it is transparent). 

[0036][Mixing and deposit of granular material] In this invention, when the thing which add magnetic substance particles 
in alkaline silicate solution, and mixes this and to do incorporates magnetic substance particles certainly into the matrix 
of amorphous silica, it is advantageous. Subsequently, this mixture and a water-soluble polymer are fully mixed. Finally, 
the mixture of these three ingredients and add are mixed enough, after making it uniform, this mixed liquor is settled 
and the granular material of a partial neutralized substance is deposited. 

[0037]Generally as this deposit condition, 0 thru/or 1 00 ** of neglect of 3 thru/or about 20 hours is suitably suitable at the 
temperature of 1 0 thru/or 40 ** suitably for 1 thru/or 50 hours. The particle diameter of deposit particles becomes large, 
so that temperature is generally low, and the particle diameter of deposit particles becomes small, so that temperature 
is high. It is one of the advantages of this invention that granular material can be controlled by control of temperature in 
this way. After the particles which separated the depositing particles and mother liquor and carried out re dispersion to 
water add acid and neutralize, they operate rinsing, desiccation, a classification, etc. and use them as a product. Since 
undeposited a part for silica and CMC contain in the separated mother liquor or the dispersion liquid after neutralization, 
these can be reused effective in the following mixed deposit. 

[0038]moreover- accepting necessity - mixed liquor - arbitrary silica with detailed particle diameter - it can also add 
beforehand in the quantity mentioned above on the Si0 2 standard per silica full weight by using sol, silica gel, or 
anhydrous silica powder as a nucleating additive or an extender. As for the silica to be used, it is preferred to have 
submicron particle diameter. 

[0039]Again if needed Titanium other than silica, a zirconium, tin selenium, The sol arbitrary, for example and slurries 
which are metal particles, such as particles of hydroxide, such as bismuth and antimony, and an oxide especially a 
submicron particle or nickel, stainless steel, and gold, by adding into mixed liquor. The spherical silica particle by this 
invention uniformly distributed and included in these particles is obtained. 

[0040]silica - although snow textile (product made from Nissan Chemicals) RIYUDOKKUSU etc. are suitably used as 
a suitable example of sol, the acid silica sol produced by processing an alkaline silicate with mineral acid can also be 
used. 

[0041 ]the silica of fine particle diameter - as sol thru/or anhydrous silica powder, Aerosil (product made from Japanese 
Aerosil), fumed silica (made by W. R. Grace), etc. are used suitably/Although primary particle diameter is detailed, 
since such dry process silica is condensed to the quite large aggregated particle, it is preferred that carry out wet 
pulverizing and distributed particle diameter uses it as a slurry used as 1 micrometer or less. It is hydrophobicity, and 
since the silica produced by hydrolyzing organic Silang, for example, trialkoxysilane, also has few particles which 
primary particle diameter was detailed and condensed, it is suitable for the purpose of giving hydrophobicity. 
[0042]in addition, the white titanium pigment which is microscopic particles in comparison, a flower of zinc, pen galla ** 
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iron black, Synthetic Ochre, an aluminosilicate, zeolite, a hydrotalcite, A dawsonite, lithium aluminum carbonate, 
phyllosilicate, clay, activated alumina, nepheline, titanellow, oxidation chrome green, ultramarine, Prussian blue, 
calcium carbonate, and the paints particles of carbon black may be added as a nuclear particle. 
[0043]ln within the limits which does not make the operation as condensation growing agents of CMC other than the 
above-mentioned mineral constituent check in this invention, Before a silica particle also with spherical organic 
components, such as a plasticizer, lubricant, a spray for preventing static electricity, an antifogger, an ultraviolet ray 
absorbent, an infrared absorption agent, an antioxidant, and an antimicrobial agent, grows, it can also add and blend 
into a system in subsequent arbitrary stages. 

[0044]This magnetic'body amorphous silica can give coupling agents, such as metallic soap, resin acid soap, various 
resin or waxes, the Silang system, an alumina system, a titanium system, and a zirconium system, the oxide or 
hydroxide of various oil and various metal, silica coding, etc. by request. 

[0045]The magnetic substance amorphous silica composite particle obtained by this invention is used as a precursor 
again, On this surface, alkaline-earth metals, such as magnesium, calcium, barium, and strontium, Zinc etc. are made 
to react with hydroxide, an oxide, an inorganic acid salt, or organic acid salt, and the granular structure of a precursor is 
maintained, and the layer part of particles can also be denatured to magnetic substance amorphous silica composite 
particles, such as for example, a phyllo magnesium silicate and a phyllo zinc silicate. Surface character becomes 
lipophilic property with a metal kind, and this thing is excellent in especially the dispersibility to the inside of resin, and 
deodorization and a deodorization operation are also accepted. What is necessary is just to use hydroxide of said 
alkaline-earth metals in the quantity which will be 1 thru/or 20 % of the weight by an oxide basis per whole. 
[0046]The magnetic substance amorphous silica composite particle by this invention using these characteristics, 
Various thermoplastics [ not to mention / the resin manufactured using the metallocene catalyst ], For example, a 
crystalline propylene system polymer (the homopolymer or ethylene propylene rubber of propylene), Polyethylene of 
low inside high-density, or line low density, an ion bridge construction olefine copolymer, Olefin system resin, such 
as an ethylene-vinylacetate copolymer and an ethylene-acrylic ester copolymer; Polyethylene terephthalate, 
Thermoplastic polyester, such as polybutylene terephthalate; 6-nylon, Polyamide resin, such as 6.6-nylon and 
6.8-nylon; VCM/PVC, chlorine-containing-resin [, such as a vinylidene chloride, ]; - polycarbonate; - it can be used 
being able to blend with polysulfones, and it can be used in order to give slip characteristics and anti blocking nature 
especially to resin-molding articles, such as no [ various extensions and ] extending and a tubular blown film. 
[0047]Especially the amorphous silica by this invention can be blended in the quantity of 0.02 thru/or the amount part of 
duplexs 0.01 thru/or 1 0 weight sections per thermoplastics 1 00 weight section to this purpose. 
[0048]The amorphous silica by this invention again The extender for various paints and ink, Can blend with adhesives 
and a coating resin composition, and can use it for various uses, and can blend as a carrier or a bulking agent to drugs, 
foodstuffs, agricultural chemicals, an insecticide, etc., and specifically, The carrier for the fluidity improving agent of a 
toner, high-class abrasive soap, a lusterless filler, and chromatography, It can be used for cosmetics bases, such as a 
perfume carrier, the bulking agent for putty, adsorbent, a fluidity improving agent, a release agent, the bulking agent for 
rubbers, a ceramic base, powder foundation, paste state foundation SHIYON, powder, cream, and an antiperspirant, 
etc. 

EXAMPLE 

[ExampleJThe following example explains this invention. Physical-properties measurement of the magnetic substance 
amorphous silica composite particle was based on the following method. 
[0050](1 ) It measured based on chemical composition JIS M-8852 and M-8855. 

(2) Sorptomatic Series 1 800 by the specific surface area by a BET adsorption method, pore volume, and pole diameter 
CARLO-ERBA was used, and it measured with the BET adsorption method. 

(3) It measured using the pore volume automatic mercury pressure ON pore volume measuring device (auto pore 
9220 by a microphone ROMERI tex company) by the Hg method. 

(4) a particle size Coulter counter (TA-II by a coal tar electronics company) - it measured using aperture tube 
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1 0Omicrometer by law. 

(5) 20 typical particles were chosen from the photograph image acquired with the particle diameter scanning electron 
microscope (Hitachi make S-570) by SEM , the diameter of the particle image was measured using the scale, and the 
average value was shown as primary particle diameter. 

(6) It measured based on oil absorption JIS K-51 01-19. 

(7) It measured based on bulk-specific-gravity JIS K-6220. 

(8) The 9-micrometer-thick polyvinylidene chloride film was wound around the permanent magnet for clerical work with 
a magnetism examination diameter of 1 0 mm, and it placed on the sample which accustomed it to the flat surface, and 
when it raised calmly, the weight of the sample attached to the magnet was measured. 

[0051](Example 1) the beaker made from stainless steel of 2L - the marketing No. 3 sodium silicate (Si0 2 : - 22.0%) 
After 165.5 ml of 7.5g balance picking pure water adding fenite impalpable powder MZF-8081 (made by Sakai 
Chemical Industry) with the physical properties which show 0:7.0% of Na 2 , and Si0 2 /Na 2 O(mole ratio) = 3.25 in 477 g 
and Table 1, Agitating with a high stirrer, 375g (CMC/SiO^O.15) of 3% solution of carboxymethyl cellulose (degree of 
polymerization 550 [ about ]) was added, andit held with a 20 ** thermostat after distribution enough. Subsequently, 
under churning, in addition (it was pH 10.8 after the end of pouring), churning after the end of pouring was stopped at 
the speed which carries out the 5% sulfuric acid 475g (H 2 S0 4 / Na 2 0= 0.45) beforehand adjusted at 20 ** under 
whole-quantity notes in about 3 minutes, and it settled at the temperature for 12 hours. In pure water, cany out re 
dispersion of the cake obtained by adding 99 ml of sulfuric acid after 12-hour settlement, and a ** exception separating 
settlings and a mother liquor, and enough After distribution, When sulfuric acid was added 5% and pH was mostly 
stabilized in 3.0 until pH was set to 3.0, it agitated as it is for 1 hour, and it filtered and rinsed after that, a 1 1 0 more ** 
homoiothermal oven ground with the sample mill after desiccation overnight, and the magnetic substance amorphous 
silica composite particle was obtained (sample 1). 

[0052]The size distribution figures according an electron microscope photograph (SEM) to the Coulter counter method 
to drawing 1 (reflection electron image) and drawing 2 (secondary electron image) were shown in drawing 5 in Table 2 
about the chemical composition of this powder, specific surface area, pore volume, a pole diameter, apparent relative 
density, and a magnetism examination. 

[0053](Examples 2-4, comparative example 1) The magnetic substance amorphous silica composite particle was 
similarly obtained except having changed the quantity of the ferrite impalpable powder of Example 1 into 15.5g, 35g, 
60g, and 140g. (Samples 2, 3, 4, and 6) The chemical composition of each powder, specific surface area, pore volume, 
a pole diameter, apparent relative density, and a magnetism examination were shown in Table 2. About the sample 6, 
floe magnetic-substance-particles independent [ much ] other than a magnetic substance amorphous silica composite 
particle was observed by electron microscope observation. 

[0054](Example 5) the beaker made from stainless steel of 2L - the marketing No. 3 sodium silicate (Si0 2 21 .9% and 
Na 2 0 - 7. 1 %) After 207.5 ml of 1 5.5g balance picking pure water adding ferrite impalpable powder MZF-8081 (made 
by Sakai Chemical Industry) with the physical properties which show Si0 2 / Na 2 0(mole ratio) = 3. 1 9 in 479 g and 
Table 1 , Agitating with a high stirrer, 31 5g of acrylamide polymer solution (1 0% solution, average molecular weight 
500,000) is added, and is fully distributed. Subsequently, the 5% sulfuric acid 483g beforehand adjusted at 20 ** is 
added in about 3 minutes (pH after the end of pouring was 1 0.8), stirring after the end of pouring is stopped, and it is 
made to settle as it is for 12 hours. In addition, a ** exception carries out [ 108 ml of sulfuric acid ] a stirring part handbill 
sediment and a mother liquor after 12-hour settlement, If sulfuric acid is added 5% and pH is mostly stabilized in 2.0 
until it carries out re dispersion of the obtained cake underwater and pH is enough set to 2.0 after distribution, after 
stirring as it is for 2 hours, it filters and rinses, and also a cake is repulped, and it is made the spherical-silica-particles 
slurry of 15% of concentration. Subsequently, a 1 10 ** homoiothermal dryer ground this cake with the sample mill after 
desiccation overnight, and the magnetic substance amorphous silica composite particle whose particle diameter is 2-3 
micrometers was obtained. (Sample5) - 

The chemical composition of this powder, specific surface area, pore volume, a pole diameter, apparent relative density, 
and a magnetism examination were shown in Table 2. 

[0055](Comparative example 2) the beaker made from stainless steel of 2L- the marketing No. 3 sodium silicate (SiC^ 
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- 22.0%) After 173 ml of 477g balance picking pure water adding Si0 2 / Na 2 O(mole ratio) = 3.25 Na 2 O7.0%, Agitating 
with a high stirrer, 375g of 3% solution of carboxymethyl cellulose (degree of polymerization 550 [ about D was added, 
and it held with a 20 ** thermostat after distribution enough. Subsequently, the 5% sulfuric acid 475g (H 2 S0 4 / Na 2 0= 
0.45) beforehand adjusted at 20 ** was slowly added under churning (pH after sulfuric acid pouring was 1 0.8), churning 
after the end of pouring was stopped, and it settled at the temperature for 1 2 hours. In pure water, carry out re 
dispersion of the cake obtained by in addition a ** exception separating [ 326 ml of sulfuric acid after 12 hour 
settlement ] settlings and a mother liquor, and enough After distribution, When sulfuric acid was added 5% and pH was 
mostly stabilized in 3.0 until pH was set to 3.0, it agitated as it is for 1 hour, and it filtered and rinsed after that, a 1 1 0 
more ** homoiothermal oven ground with the sample mill after desiccation overnight, and particle spherical silica 
powder was obtained. (Sample 7) 

The chemical composition of this powder, specific surface area, pore volume, a pole diameter, apparent relative density, 
and a magnetism examination were shown in Table 2. 

[0056](Comparative example 3) the beaker made from stainless steel of 2L - the marketing No. 3 sodium silicate 
(Si0 2 21 .9% and Na 2 0 - 7.1%) Si0 2 / Na 2 0(mole ratio) = 3.19 479g (7% as Si0 2 concentration in total volume) ******, 
After 223 ml of water adding, adjusting at 20 ** and stirring slowly, 31 5g of acrylamide polymer solution (10% solution, 
average molecular weight 500,000) is added, and is fully distributed. Subsequently, the 5% sulfuric acid 483g 
beforehand adjusted at 20 ** is added in about 3 minutes (pH after the end of pouring was 1 0.8), stirring after the end of 
pouring is stopped, and it is made to settle as it is for 12 hours. In addition, a ** exception carries but [ 108 ml of sulfuric 
acid after 12 hour settlement ] a stirring part handbill sediment and a mother liquor, If sulfuric acid is added 5% and pH 
is mostly stabilized in 2.0 until it carries out re dispersion of the obtained cake underwater and pH is enough set to 2.0 
after distribution, after stirring as it is for 2 hours, it filters and rinses, and also a cake is repulped, and it is made the 
spherical-silica-particles slurry of 15% of concentration. The magnesium hydroxide powder (Kami-shima #200 made 
from chemicals) which is equivalent to 20% by MgO conversion to 500g ****** and its solid content in the slurry is added, 
Enough, after distribution and after having been under hot bath, carrying out heating temperature up to 98 ** and 
carrying out 8 time processings at the temperature, it filtered and rinsed, and also the sample mill ground after 
desiccation at 1 1 0 **, subsequently it calcinated at 400 ** for 1 hour, and spherical porosity magnesium silicate powder 
was obtained. (Sample 8) 

The chemical composition of this powder, specific surface area, pore volume, a pole diameter, apparent relative density, 
and a magnetism examination were shown in Table 2. 
[0057] 
[Table 1] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is an electron microscope photograph in which the X ray reflection electron image of the magnetic 
substance amorphous silica composite particle obtained in Example 1 is shown (one 5,000 times the magnification of 
this). 

[Drawing 21 lt is an electron microscope photograph in which the X ray secondary electron image of the magnetic 
substance amorphous silica composite particle obtained in Example 1 is shown (one 5,000 times the magnification of 

this). 

[Drawing 31 lt is a figure showing the specific surface area of a magnetic substance amorphous silica composite particle 
and the relation of ferrite content which were obtained in each example. 
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[Drawing 4] lt is a figure showing the pore volume of a magnetic substance amorphous silica composite particle and the 
relation of fenite content which were obtained in each example. 

[Drawing 5] lt is the size distribution figures by the Coulter counter method of the magnetic substance amorphous silica 
composite particle obtained in Example 1 . 




[Drawing 2] 
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[Drawing 31 



i 



i 



22/25 



JP10-81507A 




JP10-81507A 



8 




< 

g 

+ 



< 

a? 

T 



to 



o 



[Drawing 5] 
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'J * h U v £ X 4: & tb £ ©^ hUy^Xfcl 

[0023] Kr-far/wry] *^T'MPfctTffl 

Na 2 0 • mS i 0 2 • nH 2 0 

mfct #fc2. 57iM3. 

So cot^iTMUfDiiiis *s-a-?£©S/tttfc£ 

S i 0 2 ©t;btfc (m) #±KlSBJ:9 I Mv£V-»fcx 31$ 
#i£ffiJ|£?©*Ttfl#bfc:< <%9, iRWffiTbfcDtt 

^•g©^i&Mfc& D b < &V\> — 75, Si0 2 O 

^/Wtotf JfcWIBH <fc 0 fe < * S £ s 

tfffiT b T. IfcFfl^tf Sttftfc fe © £ ft ■=> fc 

[oo24] mmm^i ^micm^mmm^ 
— ns^^x^^hs ^^^^ h^aisio^ 

[0025] IM?oSfi«^ — 

?SfcotSSgT?^LT 0. 2M5 0/im, #t0. 
5 7iM3 0 fimOfeO*Wlt^5c 
[0 0 2 6] Sfc, IttffifOlItJOffit W 

jbv — mco. ubMi. og/cc, wtco. znm 

0. 8g/c cOigHfc^So Hfc. »#:fi?€«l 
{fcte 1 TiM lOOOe, #fc 5 8 0 0 e ©fgfflfc 



&S©/tf.£V\> 
[0 0 2 7] CCDflBttt«»fcbT«s fniMOltt 

ftfcft (F e 3 0 4 ) , ( y - F e 2 0 3 ) 

mo^maommim^. mitrn^m c z n f e 

2 0 4 X iW-yK'J^/A ( Y 3 F e 5 0 12 ) N ^{fc 
* K5*A (CdFe, 0, ) x IftWF'J^A (G 



d 3 F e 5 0 12 ) , Hfcftift (C u F e 2 0 4 X Mitm 
m (PbFe 12 0 19 )s 9HtiR**WL. (NdFeO 
3 X iM^'J^A (BaFe 12 0 19 ), Mitm^yft 
> (Mn F e 2 0 4 ) , ^{t^^V^^ (L a F e 

o 3 ) c ne oi^ft^o7 x 7 'f &v»« 

«f& (Fe) s (Co) s -y^W (N 

y^-;K 1 «k±*TO7.x9-y f fe^s 

[0 0 2 8] &f£<m^©«£Cffi$ittx flffiiilOfeOTf 
fe, {g*gjn©fe©-<?fe=t< N -«g^^@#®frL7bM 0 
5 TiM 1 0 9 Q • cm, #lc 1 0 7 TbM 1 0 8 Q • cm©fe 

[0 0 2 9] DSI&jfcgM] ^KatcfeVTttx 

tlTit *;l/^s^j?t^;Hr;l/n— X (CMC) „ Wt 
A, -fe As PVA. ;Wz;H3— X, * 

y r y y ;f^v-^\ #y r * y 5 h\ t f n^-> 

ai^V-fe^l/n— x, ^^^-fe^o-X, x^;l^-fe;l/n— 
X, *UJi^-b>^U 3— CMC 
^#fc$f51-e^So 

[0030] *;l/^>'^ i 5 : -;l/-fe;l^n— x (jktcmc 

D © 3 {@©7]<^a^g|5^x— r-;V 
{bbfcx— r-;l/{fcfi3 0.CMC»«3ft , r*c-i:feTiriBTf 

mis*tiTv>s^<©cMc©x.— TMtmt 

*5fej;^0. 5 75M1. O©ISfflT5^S70\ «55T?tt 

i. oJK±©fe©t>j£< mis^nTv^So ' ■— jssfc, cm 

c ttt^e-©^ f y *7h$k-&b%*r f y 

^;F-tr;Fn— x (Na-CMO ^^-r#-a-^<, c 

© fe © t & *5§bj o s » «5pj icffiffl * s „ ^feCMC 

©x— 7";Htfi©ffi«> CMC II^TOi^T^A 
Jg^O. 5«±s #fc0. 8£bhs «fe$f?i^« l J:D 
T^ffl-rSdfc©3bWiiT?SSo Sfc, CMCOlteS 

-rs-fe/i/u— x^©«-a-Sfcfe^tu ftftstv^ 
$fo^b<s ifla-rsa-g-g-e^br i 075M3 o o 

^Sb<i42 0 OTIfMl 0 0 0-efeS©^«fcV^o . 

[003 1] *mn*i& ± i s&i$&&mfr? 
zmmm&Bmi&mm-tz z tfer^So 2fc»ffint 
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[0 0 3 2] rM'J^BB, GOAfcfN a C K N a 2 

s o 4 m(orjii:v^m<Dmmm. ; r;v^y±®#M 

ft. $l*.fc?ft'ft#/i'^?2*> ftfcv^^A, fijRHv 

[0 0 3 3] cne©^-^ y &mM.teftM%; 

ot?$S„ fcv5©fcJ\ ±fHT;U*U 



[0 0 3 4] — 7d\ ^Mllii lffi#JSSfcifcbTy 

;Wc5tft-3»Bfcf1UBa**:^ < , l fffi:£JSk:j±LT4>«© 

[0035] [i] itLtii, i^oi»tii 

fe^ ffiPKWOiR*^ Jfftm&m&i©— 

$0, iS^SOpHitlflO. 2M1 1. 2sf#fc:i 
0. 5 75S1 1. 0fc*S<fc5&*T?fflV>S©#J;V\, 
[0 0 3 6] tB^Ra%?W»o*fffi] ^SWBfc:*^ 

t> ^^iir^j&y^jsjSteflBittfwa^^iPbs en 

[0 0 3 7] COffm*fffcbTB:, — JRK: 0 TbM 1 0 
0 °C$?Mfcl± 1 0 TiM 4 0 XKOHJre 1 75S 5 0 Br 
£F38fc:fci:3 7!rM2 0B#MSffi©Sfce#jg.LTV>3 



©t% cnzfo&<DM&ffiBite^%]icuMmr*%2>iib 
[0 038] sfcMfcjscTs ri-a-M^, mmfffflm 

[003 9] mz&it&mtei&vx ^ yvftvss-^z 
n^A, ^i/n-^A, iti/x exvx, yy^^ 

[0040] ^'jAy^oisaifci/TttH xy-f 

(BHt¥ OHO SD Vz.Fy txmtfWMlcm 

mn.y v ts wi^m^s c 1 1> mm&o 
[0 0 41] «/jNJKfto^y*v r 7i/7i^iifeK^y*f9* 

Kv"; * (W • R • ?V-XSD '*«<SfiHcffiffl 

1 /im^Tfc^ofcX^y-i: 

[0 0 4 2] ^©fffi. JtRWfcWMfflffi^feS^^^ 

k y^^^r^^-^A^-^^-hs 7^a^i 

[0 0 4 3] S/t*^BJfc*5V^T^x ±IBLfcM^^^ 



©fffifc, CMC ©^m^5^i LT©{^ffl^r|5flW^^:* 

So 

[0 0 4 4] SfCx ZKWKtt^PSSl^y*^. 
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[0045] mcgfc, *«we»6n«aitt^NMi 

[0 0 4 6] 2in6©#tt^rffJfflbT, *5SKtc<tS«[ 

ymm* is? * y^M-^w, xfu>-Bte-;i/«i 
^ >r ^wii ; 4-° u x?- uyfV7 * K # u 7^ 

-^a>, 6. 6. 8-t>fnv^ofJ 

©it ; *°y*— ; t°ux fcie-o- l t 

[0 0 4 7] COai^cMLTs 

y *tt3»Braa«»ig i o o do. o i nm i o 
s*gi^ #fc o . 02 jiM 2 sagBoa-eia-a-r S C 

[0 0 4 8] Hfc^fc, ^fflBte«fc*#HHl'>U*H:, 

^y^mwnmm. wmm, u—y-^y^m 



[0 0 4 9] 

[0 0 5 0] (1) 



J I S M-8 8 5 2. M-8 8 5 5fclp»l/*Cj«Eb 

c 2 ) BETSfcii tmmm. mjmrn, mum 

CARLO-ERBAtt^Sorptoraatic Seriesl800*-(Kffl U BE 

(3) Hg?SfcJ;££ffi?U§« 

g f&7j<^I±;Uffl?L§St«£SB Otf /'J f^Xttll^h*" 792 

(4) Kg 

;l/ ^f— ftyyz— (n— 7l/#— xl/^ ho-i'Xt 
UT A — ID J: D a-7 1 0 0 ^m^ 

(5) S EMfc<fc§f4H 

jtSEM^iBfWR' (HS«is-5 7 o) -e#£>nfc« 

#fr6>. fW41?2 0{i^SA,T% ^^-;l/*fflv> 

/SbfCo 

(6) ®M 

j is k - 5 1 o i - 1 9 icmmv-cmi^htco 

(7) Jt»i£« 

J IS K-6220 tfllliLrjStel/ft, 

(8) S£#K!£ 

EH 1 0 mmO«»/l*^MK5fcJ?* 9 /imOl'J fflffc 

[0 0 5 1] (^Wl) 2L<DXfyi/7xSe'^/J- 
teiUflE 3 #S»y— # % (S 1 0 2 : 2 2. 0%, Na 2 
0:7. 0 S i0 2 /N a 2 0 C^VJt) = 3 . 2 

5) ^r4 7 '7 gtl l^tttt ; &fif07x7'f MSiK) 
t^MZF-8081 («t{t¥XKHS!) ' * 7 . 5 g TO 0 M7jc 1 6 

5. 5m lifflx-fcm, 7n^X^— 5--e«^b^6^ 
7l/^^^^-7l/-tr7Vn— X (M-n-JS^I 5 5 0 ) ©3%7j< 
g«%3 7 5 g (CMC/S iO 2 =0. 1 5) An^-+ 

ftftmStZ OXO'B^W^ftbfco ^v>TtW$Tte» 

ZfrVit>2 0X>l£Mffihrc5%ffi i m4 7 5 g (H 2 SO 

4 /Na 2 0=0. 45) ?tm3frm-e±m&i : T2>m 

mT®#§m&±*b : te>MMi? i 2B#H#«Lfco 12H 

H#«mM9 9m i ^AB^, aawajts^atgu^iK 

H^3. Otc*SS"e5'%?5fa»*An^.x pH^3. 0T 

7i/57i/-ei»#L, • y *^S^^#/t 

»1) o 



[0052] d o^^o-ffc^ias, fcbOT», mun 

^mmmM (sem) *h 1 cs*fit : ?flo RtfH 2 
<-^«^{t) fc, 3— 71/ ^— *7y^- Sfc«fc 



(7) 
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[0 0 5 3] itmm 1 ) MMffl 1 <D7 

I7^MSW©M15. 5g, 3 5g, 6 0g, 14 

m^m^rc* mm 2,3, 4 , 6 ) «-«©{t¥ii 

[0 0 5 4] (iffli5) 2LOXryUXie-ij- 
JCrf5lg3^--YKV-^ (S i 0 2 2 1. 9%, Na 2 

0 7. 1 96x S 1 0 2 /Na 2 0 C^VJt) =3. 1 
9) ^4 7 9 g^*l fc/^tiMS07i7^ b» 
5RMZF-8081 CmtmX.m.WD §15. 5 glTODU&7j<2 

07. 5mi mz-tcik, ^^-^--enn^wz 
Ttvfrys. k#.u ?s<mw. ( i o %7j<?tMs 

?«5 0 7?) §3 1 5 gftP^T+5jHc£1&£^o ^ 
T\ ^ib 2 0 "CfcHSSSL/t 5 %WM 4 8 3 g **«J 3 
TMZ. (W7f©pHttl0. 8?35oft) . &ftP 
££TM#§it#K ^©3:3; 1 12 

ttnimmk -set losmi ;&p*£##«clj*i»£:s 

pH^2. o&c%&i:^5%M§;ta?u pHtf 

aSS • zfc&U Hte^— +-*U'Vl/^"b, Ml 5%© 

1 i o o c©®M?g#a-e-^?«Mi. ^^I/^/pt?© 

?^#fco (MS 5 ) 

[0 0 5 5] (J±«£0!|2) 2 L©XryUXlt-A- 
!CrpJR3*l»y— $f (S i 0 2 2 2. 0%. Na 2 0 
7. 0%s S i O z /Na 2 O (t/Wt) =3. 2 5) 
^4 7 7 gff^D^Jc 173ml j&P^fc^ A-fX^— 

g^J 5 5 0) ©3 %7jc?8?fc& 3 7 5 g An3.+##ffc& 2 

o icoieaftTf fia* b fco 3Scv»T?iwrFte * 6^c«> 2 

0°CfciSli1L7c5%^4 7 5 g (H 2 S0 4 /Na 2 

0=0. 45) §^o<9*p>i (iia«©pHai 
0. 8-esofc) „ san»TiM)t#*jhft*oiajS[Tf 1 

2 mibft. 1 2 Bf RQIW&ffiEft 3 2 6ml iDfcfcfc 

^L+##fHSL pH^3. 0tC*SS7f5%S«ift* 
AP*. pH^3. 0 -eS&^l/fc £>*■©£ 3: 1 

#U JK«»S& Tk^u 1 o°c©H?U 



[0 0 5 6] OMR093) 2 L©X7">l^XSH-*- 
terpSg3#^KV— ^ (S 1 0 2 2 1. 9%, Na 2 
0 7. 1%, S 10 2 /N.a 2 O (t;Wtp =3. 1 
9) «4 7 9 g (^Iiff©S i0 2 ISfcLT7%) 
fPfl&Ds 7k2 2 3m iin*.?fc*N 2 OTCteMSiU ®o 

< t) «#b&#6 r * U;vr 5 k# u ( 1 o 

%7j<?tM. 5 0 7?) §315 gAP^T-h^C 

&o &^r\ ^®2o vicmm vit 5 %mm a 
8 3g§»3 SMiB-ein*. (&&&»?&© phbio. 8 

Tffcofc) „ &&P*?7M#§ihi6. ^©3:3: 1 2B#K 
HB^-fr&o 1 2B#P ! fllte«^ 10 8ml in*. % . &# 

1?$HRU+3MMRIfc. pH*^2. 0fc*S*-e5%5» 

§£P;5U pH^2. 0T?HffS£bft&, ^-©3;3:2« 

IWiJWbfc*v «ifi • #JfcU Hfc7r-^U7^;l/^ 

mm 1 5%©3*K^y*jR^-x-7y— ic-rso ^© 

X7U-§5 0 0 gffjfD, ^©HtB^c^Ls MgO 
SUSTf 2 0%fc^S-r§7K^V^^><7A|&7fe (#S 

fk^ffl* 200) muz., '-KMHWk ?S?§*Tf 9 8°C 
IftoiligL, ^-©MfiT-8^raMabfc^ SlJis 
TK^fcbs 3Ete-l l 0tT?|gm 17-^7;V5;^I»# 

^v^-e 4 o o °ct- i mm^hrm^o^nM^^ 

9% is V A«^t#7to (MM 8 ) 
[0 0 5 7] 

[II] 

m»itM 1.31 g/ml 

®MM 37.0 nlAOOg 

pH 7.8 

Jt«« 94.6 m2/g 

0.34 % 

if£g 0.01 

($&5f0 crs 65.7 emu/g 

hc 5.3 mf?r 

itmm cw%) 

Fe2 03 MnO ZnO Si02 Na20 CaO 

74.8 16.6 8.4 0.012 0.009 0.0017 

[0 0 5 8] 

[12] 



(8) #HpW1 0-8 1 5 0 7 









id ■ 


« 


4 


fcfc 




M 


3N- %£r 


i 


2 


3 


4 


5 


6 


7 


8 




















Ig-toss (%) 


9.11 


9.26 


10.5 


7,13 


9.3 


5.25 


5.5 


10.7 


SiOg (%) 


85.3 


74,9 


€3.5 


62.9 


76.4 


42.2 


96.7 


67.2 


Fe^ (30 


4.9 


11.0. 


19.0 


23.0 


10,3 


44.0 


«* 




FejOiX/Si0 2 


5.7 


14.6 


29 .9 


36.5 


13.4 


04. Z 


BMW. 




MgO (X) 








. 


• 




, 


20.5 


BETS 


















ttm. mm ra?/g 


642 


4 63 


500 


372 


521 


103 


714 


630 


SSJl&Sl ml/g 


0.63 


0.47 


0.63 


0.55 


0.56 


0.22 


0.7 


0-53 


HSJlg <A) 


39 


41 


50 


59 


43 


85 


39 


33 


He & 


















8~ 10 00 (A ) 


0.30 


0.22 


0.28 


0.44 


0.55 


0-37 


0.37 


0.32 


50~ 1000( A ) 


0,04 


0.05 


0.08 


0.16 


0.35 


0.09 


0.05 


0.05 


SL» tb*g/nl 


0,61 


0.62 


0.57 


0.48 


0.62 


0.58 


0.54 


0.5 


MMml/lOOg 


80 


68 


64 


80 


66 


84 


100 


104 


*4& m > 


6.2 


4.2 


3.8 


3.8 


5.2 


5.5 


6.2 


5.0 


SEHifc J; % 


4-7 


2-4 


2-4 


2-4 


3-5 


3-5 


4-7 


3-5 


* 

ttS (Mm) 


















m±*um ( g > 


0.06 


0.12 


0.14 


0.16 


0.12 


0.18 


0 


0 



CO 0 5 9] 



5, 0 0 0{g) o 

[02] mmm i T?#5nfc«ttfl#MBes'y 

5, 0 0 0{g) o 

So 

[as] i -e#6nfcant^ft«^y 
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